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INTRODUCTION 


This report on the properties of motor fuels sold through service stations 
in the United States was made in accordance with a cooperative agreement 
between the American Petroleum Institute and the Bureau of Mines of the 
United States Department of the Interior, By agreement with the American 
Petroleum Institute, identification of the items is confidential. 


It presents analytical data for 4,954 samples, representing the products 
of 93 companies. The samples were collected during December 1955, January 
and February 1956. As in previous surveys, the gasolines covered by this survey 
include those from both large and small suppliers. The data were obtained by 
laboratories of various refiners, motor manufacturers, and chemical companies 
and submitted to the Bureau of Mines for compilation. A list of the National 
Motor Gasoline Survey reports published during the past 10 years is given on 


page 5. 
SUMMARY 


A summary of the characteristics of motor gasoline for the winter 1955-56 
is presented in table 1, and for comparison, a similar summary for the winter 
1954-55 is shown in table 2. Trends of some of the more important characteristics 
over a period of years are shown in figures 1 and 2. The following tabulation 
indicates increases of national average octane numbers during the past four years: 


Premium-price Regular-price 
Research O.N. Motor O.N. Research O.N, Motor O.N. 
Summer 1952 90.6 82.2 83.6 78.4 
Winter 1952-53 90.9 82.7 84.0 79.1 
Summer 1953 91.1 82.9 84.2 79.3 
Winter 1953-54 91.9 83.6 84,7 80.0 
Summer 1954 92.9 84.0 85.5 80.3 
Winter 1954-55 93.6 84.5 86,2 80.8 
Summer 1955 95.0 85.4 87.4 81.6 
Winter 1955-56 95.6 86.0 88, | 82.4 


Average vapor pressures and distillation temperatures of last winter's gasolines 
indicate they are slightly more volatile than motor fuels of the preceding winter. 


EXPLANATION OF TABLES AND FIGURES 
Terms used in the surveys have the following meanings: 


District: The designation of a marketing area for collecting 
samples and data. The present arrangement of 17 districts, 
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Table 1.- Summary of values, motor gasoline survey, winter 1955-56 


AST Prenium-pice gulic 
Ts hed [Minimum [Avoroge | Mexinom_| Minimum |” Averoge [Maxim 


Gravity 2 es ee? AP 55.5 72.7 54,4 6 7,7 
Corroslon :22 dee. ae es ] 1 1 1 1 
Sulfur content __.. ___ wt. percent .009 0.455 0.011 .060 0.303 
Gum —_—_— —_— mg. per 100 ml. 0.0 6.5 0.0 2 6.8 
Tetraethyllead ——_ ml. per gal. 0.21 3.08 0.00 34 3.04 
Octane number, Reseorch none 82.4 93.5 = - - 
= = 1.0 95.6 98.1 
Octane number, Motor 2 4 86.7 1.5 86,0 89.4 
Reid vapor pressure Ib. 7 14,1 8.4 11.0 13.5 
Distillation test on evaporated basis 
Initial boiling point Pes 2 90 108 
5 percent elects 102 128 
I eee ee ere a 116 144 
LO ka i hi re ee 138 71 
60 ws, ee, pe es 207 
BO atk ten ee as Se 253 
TO er, ee, ee hee 293 
OO. ase Sa) goa. ee, 368 
OS ais ee ke 400 
End point eee: —_——, 433 
Residue —__.. -—_— vol, percent 1,5 
Distillation loss 5.2 
Table 2.- Su of values, motor gasoline survey, winter 1954-55 
a, aular-price gasoline Premium-price gasoline 
Test Maximum 
Gravity ——— ——— ——— ——-® API 62.6 .0 69.6 
ConreblOW es oe ee ee 1 ] 1 
Sulfur content ___. —____ wt. percent 0.088 . 009 0.304 
Gum ____ ____ mg. per 100 ml. 2.0 0.5 6.0 
Tetraethyllead ml, per gal. 1.86 00 3.05 
Octane number, Research es 86.2 - - 
? 87.8 97 .8 
Octane number, Motor ——-. —__—__ —__ 80.8 79,0 89.0 
Reid vapor pressure oe Ib, 10.8 7,2 13.5 
Distillation test on evaporated basis 
initial boiling point ae 7 104 
5 percent —- ___ __ 124 
NO) a es ee ea ee 140 
Occ, a es 168 
OO a, he ee es 212 
se, in eee ees 260 
TO Sa a ee 317 
QO cc a ae ree 369 
OS Sn pe ee Se 40) 
End point eeaeens 437 
Residue —__..._ __ vol. percent 1.4 
Distillation loss 4.0 
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developed by the CFR Committee, 2/ was selected with 
reference to the specifications on motor gasolines, refinery 
locations, population centers, and arteries of commerce 
such as navigable rivers. The states or parts of states in 
each district are indicated in the headings of table 3 and 
are shown in figure 3. 


Brand: The gasoline sold in a given price group under a 
given trade name. 


Item: The index number assigned to a given brand in a 
given district. The data for each item represent the 

average of those submitted for that brand in that district. 
The number of samples represented follows the item number. 


Sample: The individual supply of gasoline obtained at the 
Filling station and analyzed in the laboratory. 


Table 3 presents data for gravity, sulfur, gum, tetraethyllead, research 
and motor-method octane numbers, Reid vapor pressure, and distillation 
characteristics on the motor fuels collected. The tests were made according 
to procedures standardized by the American Society for Testing Materials. 3/ 


Corrosion test results are not included in table 3 as all the reported 
figures are "1" according to the corrosion scale given in table 1 of D130-55T 
in the ASTM manual. 


Gum test data are considered in two classes--true gum and gums oily in 
character for which the results are abnormally high, presumably because of 
additives. Only data that appear to represent true gum are given in figures; 
others are reported as “oily.“ The distillation temperatures, corrected to bar- 
ometric pressure at sea level, are on the percent evaporated basis. 


2/ Coordinating Fuel and Equipment Research Committee (formerly the 
Coordinating Fuel Research Committee) of the Coordinating Research 
Council, Inc. From 1935 to 1948 the motor-gasoline surveys were 
conducted under a cooperative agreement between the Coordinating 
Research Council and the Bureau of Mines. 

3/ American Society for Testing Materials, ASTM Standards on Petroleum 
Products and Lubricants (With Related Information): Philadelphia, 1955, 
954 pp.; ASTM Manual of Engine Test Methods for Rating Fuels: 
Philadelphia, 1952, 342 pp.; 1953 Supplement to ASTM Manual of 
Engine Test Methods for Rating Fuels, 1953, 46 pp. 
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Average values appear at the foot of the data columns in table 3 for 
both regular- and premium-price gasolines for each of the districts. These 
values are arithmetrical averages of the data shown for the items and were 
computed without reference to the total number of samples represented. 
Figures giving minimum and maximum values are shown directly below the 
averages, 


The district averages from table 3 are assembled in table 4. The third 
column in table 4 headed “Items (Brands)" indicates the number of brands in 
the districts whose averages are here summarized. The figures at the foot of 
each column of data are national averages based on 17 districts. 


Figures ] and 2 illustrate trends in the national averages of certain 
properties of regular- and premium-price gasolines, respectively. Averages 
for the winter surveys are plotted on the lines representing the years and for 
the summer surveys between the lines. Octane-number points are connected 
for successive surveys, but those for Reid vapor pressure and distillation tem- 
peratures are connected by season and appear as two lines on each chart. No 
surveys were made during the winter of 1941-42 and the summer of 1942. 


The districts, locations, and number of samples of gasoline in the present 
survey are listed in table 5 and shown on the map, figure 3, facing the table. 
The locations are named for the principal cities in the respective vicinities, and 
include suburbs and neighboring communities. The area of the circle at each 
location is proportional to the number of samples obtained. The segments of 
the large circle in the lower left corner, drawn to the same scale, represent 
the number of samples for the different districts. The summary at the end of 
table 5 lists by district the number of locations, samples, and the percentages 
of the latter based on the total reported. 


A summary of the national average, minimum, and maximum values of 
the characteristics of the motor gasoline survey for the winter 1955-56 is shown 
in table 1, and comparative data for the winter 1954-55 are shown in table 2. 


SIGNIFICANCE OF DATA 


This report does not discuss the significance of the data presented, Refer- 
ence may be made to the ASTM specification 4/ for motor gasoline and its 
appendix, "Significance of ASTM Specifications for Motor Gasoline," at a 
technical library. 


4/ American Society for Testing Materials, Tentative Specifications for Gasoline 
(D439-55T): ASTM Standards 1955, Part 5, Philadelphia, 1955, 1,460 pp. 
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Figure |.-— Trends of certain characteristics of 
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Table 3,- Motor 


District 1 


Northeast area: Maine, Massachusetts, New Hampshire, Vermont, and northern New York 


Regular price gasoline 


Distilistion, ASTM method D8§ 
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District 2 


Mid-Atlantic Coast region: Rhode Island, Connecticut, New Jersey, Delaware, Maryland, Virginia, central and southem New York, and eastern Pennsylvania 
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Table 3.- Motor 


District 4 


(Average values of different brands) 


Appalachian area: Ohio, West Virginia, western New York, western Pennsylvania, eastern Kentucky, and a small portion of Maryland 
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District 4 (Cont.) 


Appalachian area: Ohio, West Virginia, western New York, western Pennsylvania, eastern Kentucky, and a small portion of Maryland 
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Northern Indiana, northern Illinois, eastern lowa, and Wisconsin 
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TABLE 5, ~ Locations and numbers of samples, motor gasoline survey, Winter | 955-56 


Secte Location Samples State Locetion Senples 
bstrict 1 (Northeast area) District 10 | Pleins area 
Maine Portlond 9 Karess end Misssurl Kensss City eree 102 
Manochwetts Boston oreo 224 Nebsrashes Owshe 42 
2 locations yk ¥ Toc atlons ja 
District 2 (Mid-Atontle Coast region) District 11 South Ploins ores) 
Connecticut Hartfold 36 Kerem Coffeyville 6 
D.C. and vicinity Washington ores 33 Wichite % 
Maryland Baltimore 64 Oklaboonn Partlesville 4 
New Jersey and New York New York City eres 258 Oklchoms City "3 
Penray!vania Philadelphia ores 127 Tulsa 108 
Virginie Norfolk 12 Tones Abilene 16 
Richmond Della-F?, Werth 76 
TTocatTons ey Tyler 14 
Wichita Falls 12 
District 3 (Southeas? area) Bw 
Alaboms Birmingham 1$ District 12 (Southern Texas 
Mobile 6 
Florida Jacksonville 9 Vaseu Gemumont 4 
Miomi 34 Corpas Chriset 32 
Tompa 8 Harlingen 2 
Georgia Atlanta a] Hoveton 116 
Savannah 2 $en Antonio 58 
North Carolina Charlotte 62 STocatlons wa 
Wilmington 36 
South Caroline Charleston 16 District 13 Mountain states) 
Tennessee Knanville 2 
ocations kA] Asizona Phoebe 38 
Tucson 15 
District 4 (Appolochion crea) Callifomile Bckersfield u 
Freeno 14 
Kentucky Lexington 4 Hanford | 
New York Buffalo area | Colorado Danner 56 
Rochester 2 Nevada Ely 10 
Wellsville 22 Wirnrsepcen 14 
Ohio Celina 2 New Mexico Albuquerque 13 
Cine Innett 53 Hobbes 2 
Cleveland 125 Reewel! 2 
Columbus 8 Texas Amarillo 100 
Findlay 2 Big Searing 2 
Limo 16 El Paso 58 
Steubenville 2 Unch Solt Lake Ci 74 
Toledo 33 TS lacorlors y «| 
Pennsylvonie Custer City 4 
Oil City 10 District 14 (North Mountoin stotes) 
Pittsburgh 100 
Reno 2 idaho Gstco é 
Warren 3 belaten Fea! bs 2 
West Virginia Chorleston 4 thentena Bil lings % 
TS locations H Greet Fells 32 
Weashlagten fpokens 98 
District 5 (Michigan) Wyoming Casper = 
Michigan Detrott a ; I b<79 
Fling 
Grand Rapids 43 District 15 Pacific Northerest) 
Lansing 2 
sagines 2 Oregon Portiend 30 
ocations b+] Washington Seattie WW2 
TTocetlers Ta 
t 6 QNorth IIlinols area 
Disirler 6 (North inols eres) District 16 QNorthern California) 
{tlinois and Indiena Chicago crea 228 
indlane South Bend 29 Californie San Fronc bce Sey ares 101 
Wisconsin Green Bay 18 TOY 
Madison 39 
Milwavkee 78 District 17 California 
STocatlons Kv] 
Cal lfernie Les erea 316 
District 7 (Central Miesteippi ores) = 
dies tedtonapolt n a as ee oY 
Kentucky Louisville 43 
Missour! and IIlinols St, Louls area 142 DISTRICT LOCATIONS SAMPLES PERCENT 
ocatlons BY —— —— SAO 
1 2 233 4.7 
District 8 (Lower Mississippi crea) 2 8 621 12.3 
3 VW 379 7.6 
Ackaneas E! Ooredo 6 4 18 490 9.9 
Little Rock 30 5 5 202 4.1 
Lovistona Lake Charles 20 6 5 392 7.9 
New Orlears | 7 3 261 5.3 
Shreveport 34 8 8 290 5.9 
Mississippi Jockson 28 9 3 135 2.7 
Tennessee Memphis 64 10 2 144 2.9 
Noshville 0 W 10 357 7.2 
Trocatlons 290 12 5 77) 4.5 
13 15 a 8.7 
District 9 (North Plains oreo) 14 ? 2% 4.8 
15 2 142 2.9 
Minnesota Minneapolle-St.Paut 11) 16 1 101 2.0 
North Dakota Fargo 20 17 J 316 6.4 
South Dokote Abardosn 4 Total Tos TR5 
TTocatTons T3 
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Figure 3.—Map showing locations and numbers of samples for the National Motor-Gasoline Survey, Winter 1955-56. 
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